INTRODUCTION
Since 2000 to 2016, global life expectancy had risen by five years from 72 to 77.5 years 1 . However, the rise in life expectancy was followed by increase in degenerative diseases such as osteoarthritis. In the United States alone, the increase in longevity and body mass index (BMI) had doubled the prevalence of knee osteoarthritis since midtwentieth century 2 . Throughout the world, osteoarthritis of the knee and hip is the eleventh high contributor to disability 3 . In Southeast Asia, the prevalence of osteoarthritis is as high as 62% in Brunei and 40-42% in Malaysia and Thailand. Indonesia has similar demographic features to Malaysia and Thailand, and socio-cultural similarity as well 4 .
Total joint arthroplasty is an effective and economical procedure to treat knee and hip osteoarthritis 5 . The mortality of the procedure has decreased to 0.3% between [2007] [2008] [2009] [2010] in the United States 6 . However, it still poses some common complications such as pneumonia, pulmonary embolism and infection 7 . Moreover, older patients are more likely to have longer length of stay (LOS) and more complications. Geriatrics comprises the largest proportion of grade IV knee OA patients. Hesitation of the procedure is still common, due to the fear of possible complications. There is also a common cultural belief among our population that geriatrics should avoid surgery due to their assumed frailty 8 .
One of the indicators of good quality care is the ability to shorten patient's length of stay 9 . Shortening the LOS is one of the ways to reduce the cost burden of the procedure but the shortening of LOS should not exceed the goal of patient's well-being on the day of discharge. In western countries where nursing home and similar institutions are easy to access, short LOS do not always end up at home. Patients are discharged to be taken care in the nursing home 10 .
The aim of this study is to analyse factors that affect LOS of the TKA patients. The standard LOS according to our hospital clinical pathway is six days, allowing patients to fulfill the post-operative rehabilitation program. The rehabilitation begins on the first post-surgery day. The first day of rehabilitation program includes quadriceps isometric and isotonic exercises. The patient should be able to stand on the third day after operation and continue to partial weight bearing walking with the aid of walker on the fourth day. The discharge criteria include the patient's ability to ambulate to the bathroom, clean operative wound and no surgical complications (infection, dislocation, and pain). The patients are told to keep the wound dry and to return in one week for wound inspection and evaluation. (Table  II) .
DISCUSSION
There were no demographic factors which significantly affected patients' LOS. There is no difference in the average LOS amongst all age groups. This finding was contrary with many previous studies 8, 12 . Fang et al in their study defined the LOS as discharge from hospital to home or other nursing home. The LOS was significantly different in patients above age of 80 years (3.98 days) but most of those patient were discharged to nursing home or others (63%). Of significance was the age of patients admitted to ICU which was 71 to 80 or beyond 8 . All 158 TKA patients in our study did not require admission to ICU after surgery. This may signify that elderly patients do not always have worse outcome following knee arthroplasty. In our institution patients were discharged to home and family, after ensuring that they were independently mobile for toilet and personal hygiene and was the objective of early rehabilitation as one of the goals and indicator of successful TKA treatment. There was one patient who stayed for three days and ten patients who stayed for eight days due to non-medical reason. The reasons included domestic reasons (absence of care giver), the cultural belief that hospital discharge should not be on Saturday or Sunday, and patient's preference to continue rehabilitation programme in the hospital rather than at home.
The patients' BMI also did not affect patient's LOS. This result was similar to a large cohort study in which BMI status had no impact on patients' LOS following elective TKR 14 . However, other studies, one conducted in UK and the other in USA found that higher BMI was associated with longer LOS 15, 16 . Meanwhile, Walters et al stated in their study that preoperative nutritional assessment and optimisation of patients' status prior to surgery may reduce the overall LOS 17 . There was no difference in LOS between different ethnicities. Previous studies found that Malays generally had better functional improvements postoperatively compared to Chinese. Currently there is limited evidence of studies comparing LOS between Malay and Chinese ethnicity 18 .
Comorbidity, assessed using CCI or ASA, was not correlated with increasing LOS. This finding is supported by other studies 15, 20 . Some studies have found positive correlation between comorbidities and LOS, but there is still limited evidence 21 . Careful pre-operative assessment may explain why comorbidity did not affect patients' LOS. In the geriatric population, preoperative assessment may reduce surgery delay LOS by 31-45%, and medical complications 22 .
Contrary to many previous studies, patients anaesthetised with spinal anaesthesia in this study generally had longer LOS than those who underwent general anaesthesia. Spinal anaesthesia is known for its advantages, such as its potential to reduce bleeding and incidence of thromboembolic events. However, spinal anaesthesia is also known to cause some delay of motor recovery to the lower limb, thus hindering early post-operative mobilisation 23 . This could explain why patients in the spinal anaesthesia group were discharged later than those in the general anaesthesia group. Other studies also showed that type of anaesthetics used generally did not affect patients' LOS 24 . Furthermore, a recent review concluded that general and regional anaesthesia are equally effective in joint arthroplasty, in respect of post-operative outcome 25 .
Interestingly, patients with shorter operative time showed longer LOS. This was contradictory to previous findings which found increased operative time generally led to longer LOS and more overall complications 26, 27 . However, there was also another study which found that operative time was not an important predictor of LOS after hip arthroplasty 26 . This negative correlation may be contributed by other factors outside the scope of this study, like performance bias, as different surgeons performed the arthroplasty procedures in our hospital.
Blood loss did not affect patients' LOS significantly in our study, and a similar study found less blood loss led to less hospital resource use 28 . Even so, our study did not include all aspects of blood loss, like preoperative and postoperative haemoglobin levels to detect any drop after the procedure. These factors should be included in future studies.
There was no difference of LOS between patients who began their rehabilitation between 1-4 postoperative days. However, there were only four patients who began their rehabilitation after day two, and one of the patients who began rehabilitation on Day 4 also had the longest LOS of all patients. Raut et al found that the starting day of the rehabilitation did not necessarily affect LOS 15 . The majority of patients underwent the standard procedure to begin early rehabilitation on Day 1, with better outcome, similar to previous studies 18, 29, 30 . Further study may help to assess other aspects of rehabilitation which may affect LOS.
The authors recognise various limitations in the present study as it was retrospective and non-randomised, with the data obtained from a single medical centre. Social factors should be included in future studies as it may influence patients' LOS. For example, there is a belief among Indonesian Chinese that patients should not be discharged from hospital on Saturday, and also other factors such as the absence of caregiver at home. Further studies were also needed to assess other aspects pertaining to rehabilitation outcome, namely the day independent ambulation was achieved, or the day full range of motion of the knee was attained Nevertheless, this study offers a unique perspective on joint arthroplasty in our community.
CONCLUSION
Length of stay for TKA is not affected significantly by age and comorbidities. This provides new insight that old age and comorbidities are not always associated with worse outcome or longer length of stay.
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